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(54) Crash-protection device 



(57) A crash-protection device for use in motor ve- 
hicles, comprising a hollow body (20) having a front 
opening (27) closed by an openable cover (28), an in- 
flatable bag (36) mounted within the hollow body (20), 
and a gas generator (34) for inflating the bag under pre- 
determined conditions to cause deployment of the bag 



through the front opening. Secondary crash protection 
or protection at speeds below which the bag is designed 
to be deployed, is provided for by a collapsible perforat- 
ed metal shell^40), disposed internally within the inflat- 
able bag(36), and through which gas from the generator 
can pass to cause the inflatable bag (36) to deploy in 
use. 
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Description 

This invention relates to a crash-protection device 
for a motor vehicle and is more particularly concerned 
with a crash-protection device incorporating an inflata- 
ble bag and an inflation mechanism for inflating the bag 
in the event of a crash of appropriate severity. 

Inflatable bag crash-protection devices are gener- 
ally not designed to be deployed when the motor vehicle 
is involved in a low speed crash, e.g below about 12 
mph (5.36m/sec). Current inflatable bag crash-protec- 
tion devices are not particularly effective at preventing 
damage to an occupant of the motor vehicle in the event 
of a crash at a speed below that at which the inflatable 
bag is deployed. Also, in the event of a crash in which 
the air bag is deployed and where there is a secondary 
impact or a very long duration impact, existing designs 
are not particularly effective at limiting damage after the 
inflatable bag has collapsed. 

It is an object of the present invention to provide a 
crash-protection device incorporating an inflatable bag 
and which is of a design in which additional protection 
is provided for overcoming some of the above-men- 
tioned disadvantages. 

According to one aspect of the present invention a 
crash-protection device comprising a hollow body hav- 
ing a front opening closed by an openable cover, an in- 
flatable bag mounted within the hollow body, and an in- 
flator for inflating the bag under predetermined condi- 
tions to cause deployment of the bag through the front 
opening, wherein the hollow body contains an energy- 
absorbing element which is disposed within the inflata- 
ble bag and through which element gas from the inflator 
can pass to cause the inflatable bag to deploy in use. 

Preferably the energy-absorbing element is perfo- 
rated to allow the passage of gas therethrough. 

Most preferably, the energy-absorbing element 
comprises a perforated, collapsible shell which is se- 
cured within the body. Conveniently the shell is a 
pressed metal shell. The shell preferably occupies a ma- 
jority of the cross-sectional area of the interior of the hol- 
low body. Preferably the shell also occupies the majority 
of the depth of the hollow body. 

Most preferably, the energy-absorbing element is 
adjacent to but spaced from the underside of the cover 
such that the majority of the inflatable bag is disposed 
between the cover and the energy-absorbing element. 

The present invention is applicable to crash-protec- 
tion devices where the inflator comprises a gas gener- 
ator (eg a pyrotechnic gas generator) provided within 
the hollow body and also to devices where the inflator 
comprises a generator (which may be a hybrid gas gen- 
erator containing stored gas and a pyrotechnic material) 
which is disposed at least partially externally of the hol- 
low body but in communication therewith. 

The body of the crash -protection device may define 
at least the boss of a steering wheel. 

According to another aspect of the present inven- 



tion, there is provided a steering wheel assembly fitted 
with a crash-protection device according to said one as- 
pect of the present invention. 

The crash-protection device according to said one 

s aspect of the pesent invention is also applicable for the 
protection of motor vehicle passengers as well as the 
driver, and may also be suitable for use on motor cycles. 

Embodiments of the present invention will now be 
described, by way of example, with reference to the ac- 

10 companying drawings, in which:- 

Fig 1 is a schematic axial section through one ex- 
ample of crash-protection devices according to the 
present invention as incorporated in an automobile 
steering wheel, and 

Fig 2 is a schematic axial section through another 
example of crash-protection device according to the 
present invention. 

Referring now to Fig 1 of the drawings, the crash- 
protection device defines the central boss 10 of a steer- 
ing wheel 12 which is only partly shown in Fig 1 and 
which includes a sleeve 1 4 secured to a steering column 
16 of the vehicle by means of a mounting bolt 18. 

The crash-protection device includes hollow body 
20 which defines the boss 10 of the steering wheel. The 
hollow body 20 is formed of a pressed metal base 22 
and a plastics moulding 24 which is riveted to the base 
22 by rivets 26. The plastics moulding 24 includes a front 
opening 27 closed by a cover 28 which faces the driver 
of the vehicle in use and which is internally weakened 
by a central groove 30 so that tearing can occur along 
the line of the groove 30. At its outer sides, cover 28 is 
moulded integrally with the remainder of the plastics 
moulding and has integral hinge regions 32. Respective 
parts of the cover 28 can hinge about these hinge re- 
gions 32 when the cover 28 has torn along the line of 
groove 30 upon bag deployment. 

The device further comprises an electrically actuat- 
ed pyrotechnic gas generator 34 of perse known design 
in which gas-generating reagents and a detonator are 
disposed within a rigid capsule which is slotted to allow 
egress of the generated gases. The generator 34 is 
mounted in the base 22 and is arranged to discharge 
gas in use into the interior of an inflatable bag 36 mount- 
ed within the hollow body 20 and sealed with respect to 
the base 22 around the gas generator 34. The gas gen- 
erator 34 is activated electrically via lead 38. Inflation of 
the bag 36 within the hollow body 20 causes the cover 
28 to tear along the line of groove 30 so that the resultant 
parts of the cover 28 hinge about the respective hinge 
regions 32 to permit deployment of the bag 36 in a man- 
ner known per se through the front opening 27. After 
deployment, the bag 36 looses gas pressure and de- 
flates. 

In accordance with the present invention, the hollow 
body 20 also contains an energy-absorbing element in 
the form of a collapsible perforated metal shell 40 which 
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within the hollow body (20), and an inflator (34,42) 
for inflating the bag (36) under predetermined con- 
ditions to cause deployment of the bag (36) through 
the front opening (27), characterised in that the hol- 
s low body (20) contains an energy-absorbing ele- 
ment (40) which is disposed within the inflatable bag 
(36) and through which element (40), gas from the 
inflator (34,42) can pass to cause the inflatable bag 
(36) to deploy in use. 

10 

2. A crash-protection device as in claim 1 , wherein the 
energy-absorbing element (40) is perforated to al- 
low the passage of gas therethrough. 

15 3. A crash-protection device as in claim 1 or claim 2, 
wherein the energy-absorbing element (40) com- 
prises a collapsible shell which is secured within the 
body (20). 

20 4. a crash-protection device as in claim 3, wherein the 
shell (40) is a pressed metal shell. 

5. A crash-protection device as in any preceding 
claim, wherein the energy-absorbing element (40) 

25 occupies a majority of the cross-sectional area of 
the interior of the hollow body (20). 

6. A crash-protection device as in any preceding 
claim, wherein the energy-absorbing element (40) 

30 occupies a majority of the depth of the hollow body 
(20). 

7. A crash-protection device as in any preceding 
claim, wherein the majority of the inflatable bag (36) 

35 is disposed between the cover (28) and the energy- 
absorbing element (40). 

8. A crash-protection device as in any preceding 
claim, wherein the inflator (34,42) comprises a gas 

40 generator. 

9. A crash-protection device as in claim 8, wherein the 
inflator comprises a pyrotechnic gas generator (34) 
provided within the hollow body (20). 

45 

10. A crash-protection device as in any of claims 1 to 
7, wherein the inflator (34,42) comprises a genera- 
tor which is disposed at least partially externally of 
the hollow body but in communication therewith. 

so 

11. A crash-protection device as in claim 10, wherein 
the inflator comprises a hybrid gas generator (42) 
containing stored gas and a pyrotechnic material. 



is disposed internally of the bag 36 and which surrounds 
the gas generator 34. Although not shown in the draw- 
ings, the perforations are distributed over the whole of 
the surface area of the shell 30. These perforations are 
of a size and disposition such as to impart the desired 
collapse characteristics to the shell 40. The shell 40 oc- 
cupies nearly the whole of the cross-sectional area of 
the hollow body and is formed with a smooth outline. 
The bag 36 is tightly folded within the hollow body 20 so 
that most of it lies between the cover 28 and the shell 40. 

It will therefore be appreciated that, when the gas 
generator 34 has been activated, gas therefrom can 
pass readily through the perforations in the shell 40 to 
cause the bag 36 to inflate to provide the necessary pro- 
tection under designated impact conditions. However, 
in the event of a crash which is of insufficient severity to 
cause the bag 36 to be deployed, the severity of the im- 
pact may nevertheless be sufficient to cause the head 
or body of the driver to impact against the cover 28. 
Without the presence of the energy-absorbing shell 40, 
the driver can suffer injuries as a result of impact against 
the gas generator 34 which is not designed for energy- 
absorbing purposes. Progressive collapsing of the shell 
40 under these conditions serves to reduce the risk of 
damage to the driver. 

In addition, in the event of a secondary impact tak- 
ing place after the bag 36 has deployed and collapsed, 
the shell 40 acts in a similar way to reduce the risk of 
damage to the driver after the initial impact which has 
been successfully cushioned by the bag 36 before col- 
lapsing. The same protective effect occurs in the event 
that the duration of the primary impact is sufficiently long 
that the bag 36 has started to collapse before the vehicle 
has finally stopped. 

Referring now to Fig 2 of the drawings, the crash- 
protection device illustrated therein is very similar to that 
described with reference to Fig 1 and similar parts are 
accorded the same reference numerals. In this exam- 
ple, however, pyrotechnic gas generator 34 is replaced 
by a hybrid gas generator module 42 which is provided 
in the upper end of the steering column 16 and which 
includes stored gas and a pyrotechnic device which is 
electrically fired so as to cause gas to be ejected into 
the body 20, through the shell 40 and into the interior of 
the bag 36 to cause deployment thereof in the manner 
described above in realation to Fig.1. 

The present invention is particularly, but not exclu- 
sively, applicable to bags 36 which are formed of light- 
weight closely-woven fabrics rather than heavier gauge 
coated fabrics which normally require venting holes to 
be incorporated. 



Claims 

1 . A crash-protection device comprising a hollow body 
(20) having a front opening (27) closed by an open- 
able cover (28), an inflatable bag (36) mounted 



55 12. A crash-protection device as in any preceding 
claim, wherein the body of the crash-protection de- 
vice (20) may define at least the boss of a steering 
wheel. 
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13. A steering wheel assembly fitted with a crash-pro- 
tection device as claimed in any preceding claim. 

14. A motor vehicle when fitted with at least one crash- 
protection device as in any of claims 1 to 1 2 or a 5 
steering wheel assembly as in claim 13. 
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